
CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 19, 1998

Attention: Joan Kessner

0049524

NAY 1998
co RECEIV ED

Data co
Log in

0VfetL LLOL6

SAF Number B98-068
Date First Sample Received April 14, 1998
Number of Samples One (1)
Sample Type Other-Liquid
SDG Number : W02329 0
Data Deliverable 15 Day Priority/21 Day Summary 4

( a

t (zgoc

4

C.

I. Introduction

On April 14, 1998, one 15-day TAT "other" sample was received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical and chemical
analysis. Upon receipt, the sample was assigned the following laboratory ID number to
correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

ESRL
80423801

BHINKDH
BONKH3

MATRIX
Other-Liquid

DATE OF RECE
4/14/98

H. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241, Curium-244 by method RICH-RC-5057
Plutonium-238, 239/40 by method RICH-RC-5010
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
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Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-5014

II. Quality Control

The analytical results for each analysis performed under SDG W02329 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241, Curium-244 by method RICH-RC-5072
The LCS from the initial analysis was not within contractual requirements. In addition, high
sample activity caused interference with the tracer recovery. Therefore, we increased the
dilution of this sample and performed a reanalysis. The LCS, batch blank, duplicate sample
(BONKH3) and sample results from the reanalysis are within contractual requirements.

Plutonium-238, 239/40 by method RICH-RC-5010
High sample activity caused interference with the tracer recovery, therefore, we increased the
dilution of this sample and performed a reanalysis. The reanalysis results did not agree with
the original analysis, therefore, we performed a second reanalysis. The LCS, batch blank and
sample results from the second reanalysis are within contractual requirements. The duplicate
sample (BONKH3) had an RPD of 44% for the Pu-238 and 37% for the Pu-239. Second level
RPD evaluation criteria is less than or equal to 40% for water samples.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, duplicate sample (BONKH3) and sample results are within contractual
requirements. The MDA values for this sample were elevated since the sample was classified
as a category III and a reduced volume of sample was used in the analysis.
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Gas Proportional Counting

Gross Alpha by method RICH-RC-5014
The LCS, batch blank, duplicate sample
requirements.

(BONKH3) and sample results are within contractual

Gross Beta by method RICH-RC-5014
The LCS, batch blank and sample results are within contractual requirements. The duplicate
from the original analysis did not meet the requirements of the contract, therefore, the
duplicate (and target sample) were reanalyzed. The duplicate sample (BONKH3) results are
within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80423801

BONKH3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02329 j 5111
OTHER

4/14/1998 2:30:00 PM

COUNTING
Q ERROR(2s)

4.9E+05
U 0.0E+00
U 0.OE+00

3.5E+04

2.7E+05
1.1E+06

U 2.1E+04
U 1.6E+04
U 4.OE+04
U 4.6E+04
U 4.5E+04
U 4.3E+04

5.4E+05
3.5E+04

TOTAL
ERROR(2s)

2.OE+06
9.7E+03
9.7E+03
4.OE+04

1.3E+06
2.6E+06
2.1E+04
1.6E+04

4.0E+04
4.6E+04
4.5E+04
4.3E+04

7.5E+06
3.8E+05

MDAIIDL

1.61 E+04

8.73E+03
8.73E+03
8.13E+03
8.13E+03

N/A
4.55E+04

3.38E+04
7.40E+04

8.33E+04
7.30E+04
8.24E+04

1.48E+04
2.65E+03

REPORT
UNIT

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

YIELD

91.70%
91.70%
91.70%
82.80%

82.80%
N/A
N/A
N/A

N/A

N/A
N/A

N/A
100.00%
100.00%

METHOD
NUMBER
RICHRC5057

RICHRC5057-C

RICHRC5057i-

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5014

RICHRC5014-8

Number of Results:

Result = IOL When Not Dacted
(Q)ualifiers: U - Analyte lasut < MDAJIDL,

J = No U quaMer and result < RDL.

Quanterra Analytical Sevices, Inc
rptChenRadSamplc v3.41 0 00 ,

ANALYTE
AM-241

CM-242
CM-244
PU-238

PU239/40
AM-241

CO-60

CS-137DA
EU-152
EU-154
EU-155
RA-226
ALPHA

BETA

RESULT
1.87E+07
0.OOE+00
0.00E+00
2.07E+05
1.30E+07
2.34E+07
6.06E+03
1.17E+04
2.19E+03
-1.64E+04
-2.05E+04

3.21E+04
3.58E+07
4.03E+06
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Qamrr Data Review c=Mi
RADIOCHEMISTY

Warg Creur mnwft Ii

DDae .-

Lab Sate 'J numbr n SDM: .A j 7

Wcmaims a?ruung A" Z--

A-- _mbm#
A.. Cabraan

3. Smpte AnaLysi.

. Ame the smle yields ai m-'iceami?
1. Wre thu sacle hOdi mscm? ?

3. Is Ita nnMz. M M amn IL

C QC Saspics
L [S the b lank vid widim U =Za

I .- -- h %e M cu=a-~i- 'Acimmy fiar rhe hiammsak S 6 c asa Data=a

3. lIthe bina r.zuLt < I d Cam ra Lz c.on LumO -

4. Is Ue ':31=-. > 1,: the Cvntrx:04 L=n bm < C-mma Darmew Lmit?-

. Is th±a bi r suit > the Czra D Oesan Lna? bm thI sapic -ra <te CaIrI

6. Is :i _ _ LZs ::rult WIU n . I
7. [s the CS eid within asemtm -r *ImI

3. IsLhe LCS Minunum DOezba = AcnvV S:h Cavr=DLn.IMA?..I

9. MS SD .- muits and ndld rsm c r n=--~ m

10. I -

1. Are alt NcrC:riormancv indau d amted?
2. Are iii reL:d rar= fIed ouc

3. Comtvr-c:- avy used?

4. Tnrs:-.:rticn zheckd'' I _ 2 _

$. We', all anicahna t.ecked ena mzmmr hun

6. Units zncckx

Commezns any -No' response:

First Lei Review:

Second Level Review:
Form L-JJS.2 /96. R 4

Date
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
-AGE L OFG

0014

Project f): NCM Initiated by: C - -

Sample Numbers:
Tests:

- Matrm' - v- 0

Analvtical Area (check appropriatearea):

O Sample control 0 GC 0 Wet chemistry ew

O Organic preparation 0 HPLC 0 Metals Radiochemistry

SInorganic preparation a GC/MS 0 Reporting 0 Bioassay

Nonconformance (check ppopriate'arei):*

Holding rune iolations (ex nded by _ days) Quality Assurance/Quality Control

Category I: Laboratory Independent 0 17. QC data reported outside of controls

o 1. Holding time expired in transit 0 18. Incorrect procedure used

O 2. Sample received> 48 hrs. or 1/2 holding time has 0 19. SOP intentionally modified with QA and Tech. approval
expired

o 3. Test added by client after expiration C 20. Invalid instrument calibration

Category II: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

O 4. Instrument failure Incorrect or Incomplete Client Deliverable

O 5. Analyst error 0 22. Hardcopy deliverable error

O 6. Login error 0 2:3. Electronic deliverable error

o 7. Miscommunication Reported detection limits elevated due to:

o 8. Other (complete description required) 0 24. Sample matrix

Category III: Analysis Reruns (QAvQC) 0 25. Insufficient sample volume

o 9. Surrogates 0 26. Other (complete description required)

o 10. Internal Standards 27. Other (specify): N

0 11. Spike Reco' cries
0 12. Blank Contamination Comments/Explanation.

Categorv /V Analysis Reruns (Confirmnation)

0 13. Second column

0 14. Contamination check

o 15. Confirmation of matrixeffects

o 16. Other (complete description required)

Notification (check appropriate area):

Client notified by (name and date): Client's name and responsc:

e in writing 0 by facsimile Q process "as is" 0 re-sample

0 by telephone . 0 other (explain) 0 on hold until 0 other (explain)

Project Manager (signature an date): A



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PAGE 2 OF 2 -

LO# RD9--___ ___

Corrective Action

Root Cause Initial and date : 5- 9

rriA YF4 ~ I LL eis t xzo. q

J41

Corrective clion Initial and Date: -/

z~~1 CA CA aC2

Responsibility for performing CA assigned to.

Actions to prevent recurrence Initial and Date:

First Level Supervisor: Date: S--

Responsible Manager: Date:

Ouality Assurance Review

Q Anomaly 0 Deficiencv
QA Further action required: re n

Assigned to(s-__

QA signatur A _ Date:

Corrective Action Verification

0 CannotedVrify- (specify reason):

Nonconformance Afewto Closure

QA signaturc/date: .
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Quanerra Data Review Cherjdkt
RADIOCHEMISTRY

Work Oedn'rfmber fit V9 137
-C.1cra ID: Qa K -

Du.Da. H - 7_9

Lab Samle'wrberrG& k) % 3 a
Mhaiod Teat %?rama.r

mm'n C) itr __ __ __ __ __

Rr (um Y() No() |AA(.) ToLos
Rffe ewf/

A. Caflbrata
L zi m n calibratim ed "cAp

I Are the samole ieIdsii es0 cvi".?

2We all sample hodn=g timu" mac?

. lthe salc Miniu Draable Acnirv < 1k C<ft DuccIaO adIt

C. QC Sample.
L is the blank 'ield w.bio ac:curtx*c citern

2. Is the Minwn.= Dctblc -Aynviy for the blanig rm.k SCarc Dctacu
Uirut?

3. Is the blank -slt < t_ the Cooa Orctcuon LJa?

4. lathe blank > l/,othnC r ccjon Lrtnbna< C DctOISUmu?

5. Is the blank zlt > dig Cwc ZctectcUn Litbe a isae rakwt < the Corram
Daeczon Lrmt?
6. Is the LCS result wd ,tance crtna?

7 I th C i hi

8. 1. the LCS Minunm, Detecba-ie Activity 5 the Ceaa Duecon am?
_____ I-,

9. MAS;MSD rinUIt and Ohidmet acc~ptAnlce riten?

10. Dup1ic41e sample rsmfts and vevd me = -ac _acg_____I

D. Other

. Are all Noncnforn included and noted?

2. Are III requured rorma filod o"'

3. C rrc. metodology usad?
4. TraKsc__punhc_ 

1. Wvcre all :airula±,on checked at sunwn freqov I j _____y?__

6. Unita check:d?f

Comments on any -No' response: -

First Lzve! Reiew- 
Datc -

Second Leve! Rniew-
Form * LS-033.21%, Da- = _ _f
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Qumaerra Data Review Cheddin
RADiC BEMSTRY

Work Ordernsrier (sk lz' a3

Due Dae 4 9

LbSanwil IfMber Ir W QL3 S9

Maind Tt Pnarer:

? Reew rm YV) og)A( M "adI miwW(/
A. CalibrxAMin

L. Is the Calibra dom w=0-0Ma inchudad %we wi:M0
I. Sample Anslysis

1. Are the maul. vuld id amaptfan cu rl? M9____

2. Were al sample hdainuiumn mz? _7

3. tsths samplC MbinumsDa e Acaintv < tflCflCm a n 14mJ

C QC Sjumpies
I. Is the blank vitld -dum 2C0=twnc -W12

. Ls the.Mira =r D--a+ Activt-v for the bManik mkxS*@ Com= D09= 00

3. is the 41ank. ewlt < li' the Czntra Detemuan Lmd?

4. Is the blan > 1/2 the Cansa= Dcuon Lrnt lxt< Caw Daw~ Um?

4. is the bIauk =swi> the Coraa Detecuan LinA bA le t -11< the Con=
Detecon Limt?

6. Is the LCS =ukt wtmd awcmane -Eana'

7. Is the LCS yeld wnhnaCepuzucc atra .

2. [s the LCS Minunum Dawctable Acvirv S Jth Ca laa M-wwr Lia"rt?

9. MS/MS D remits and vedd meet acceptance cmia?

10. Duplicae sarmple rwas and yield meet accepmim

D. Other

1. Are all Nonccnzrn3== included and noted?

2. Are all requind ranms Sod out!

3. Correac methodology used?

4. Trnmcr;ucn thaked

5. Were all =icuLaunos h:eakd at a rununum frequiv?

6. Unit ts yNsksd?

Comnmentjs an any -N&0 response:-. ___________________________________

First Level Reiew:

Second Leve Rene
Form O LS-038.2 /

Dat

Date:
96 Rev. 4

0019



QUANTERRA LABORATORY NONCONFORMANCE MLMO (NCM)
PACEI OF2

- LOG 4k RD-9l-

Pr -ject ID: NCM litiated by: /_ / .. _ _

Sample Numbers: ( 0 9

Tests:

Matrix: o
Analytical Area (cheek appropriate iae:

O Sample control C GC 0 Wet chemistry ai review

O Organic preparation 0 HPLC a M0tals - dl chemzsy

O Inorganic preparation U GC/MS 0 Ieparting o Bioassay

Nonconformance (check anpropriate ares):

Holding ime Violations (weeded by_ days) Qu*MwAsurance/Quality Control

Category 1: Laboratory Independent 0 17. QC data reported outside of controls

o 1. Holding time expired in transit 0 13. Incorrect procedure used

o 2. Sample received > 48 hrs. or 1/2 holding time has 0 19 SOP intentionally modified with QA and Tech. approval
expired

o 3. Test added by client after expiration 0 20. Invalid instrument calibration

Category II: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

O 4. Instrument failure Incuent or Incomplete Client Deliverable

Q 5. Analyst error 0 22. Hardcopy deliverable error

Q 6. Login error 0 23. Electronic deliverable error

o 7. Miscommunication Reptfed detection limits elevated due to:

o 8. Other (complete description required) 0 24. Sample matrix

Category ill: Analysis Reruns (Q.A'QC) 0 23. Insufficient sample volume

o 9. Surrogates 0 26. Other (complete description required)

o3 10. Internal Standards 2-7. Other pcf)

o 11. Spike Reco' eries

o 12. Blank Contamination 6omments/Explanation:

Category Iv: A nalysis Reruns (Confirmation)

O 13. Second column

o 14. Contamination check

o 15. Confirmation of matrix effects

Q 16. Other (complete description required)

Notification (check appropriate area):

Cli t notified by (name and date): Clies's name and response:

in writing C' 0 by facsimile 0 pivcess "as is 0 re-,ample

o by telephone 3 other (! Rlain) 0 onhold until 0 other (explain)

Project Manager (signature and date):
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PAGE 2 OF 2

LOG RD-"-

Corrective Action

Root Cause Initial and date: - -

Corrective ction Initial and De

Responsibility for performing CA assgned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: Date:

Responsible Manager: Date:

Quality Assurance Review

o Anomaly Q Deficiencv

o Further action required:

Assigned a:

QA signaur _ Date:

Corrective Action Verification

o Verified

o Cannot Verify (specify reason):

Nonconformance osure

QA signature/date:-.__ _ __ _ __ _ __ _

?I



CHAIN OF

CUSTODY FORMS

0022



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-068-O5 I Pae ± of I

Colctor Company Contact Telephone No. Project Coordinator Data Turnaround

I /k/ I A:;rc .TRENT, SJ15D6,'t ~g~t D c 6 -t'c Ec C 15Da
Project Disignatio, Sampling Location SAF No.

233-S Plutonium Concentration Facility Process Areas - 01 -_s B98068
Ice Chest No. Field Logbook No. Method of Shipment

T'7) 1,/ Vc itcrl
Shipped To

Quanterra Incorporated

Waste Designation

Offsite Property No.

Client determined no waste codes associated wid this project.

POSSIBLE SAMPLE IIAZARDS/REMARKS

Special lHandling and/or Storage

SAMPLE ANALYSIS

Preservation

Type of Container

No. of Container(s)

Volume

5/%-

None

200m1

241/Curium-
244

None

200i

Gross Alpha,
Gross 1is

None

200m1

Isotopic
Plutonium

None

1000.1

S O O. I ( ) i

See iiem(t)irn
Special

mfi

Bill of Lading/Air Bill No.

COA

Sample No. Matrix'* Sample Date Sample Time , .sf , I .

BONKH3 Other Liquid I c- l/ttN_______I__ ___/__/__,_ ' i /L X~./ I___ X- - I /X I_

S
SE
so
SI-
w
U

DS
DL
T
Ari

I
x

Matrix

, Sedimeit
-solid

- rSudhd

Wate

- odhe

AiMr

0mm Liuidsdr

-Liquid

Vegelat oi
- lie,

Date/rime

Dale/rime

J_ __ _ I _ _ I _ _ I _ _ I I I
ISPECIAL INSTRUCTIONS

CHAIN OF POSSESSION Sign/Print Names

ltclicn led i D~,>Iatele/iime Rccci't 1$ tDaiffie 5fS

? 3 ' J/--t,'n / yg/ 46/9t/-
ft-nu ..edlI L-s T1 0 R r v.' ia nte/li

Relianquished By lDaicffimc Received Ily Daterine

Ildniquiild ly

LIABORATORI Reccived Ily
SECfION

FINAL SAMPLE tisposdl Method
DISPOSIT ION

Received By Dalctiium

Ta1le

(1) Goammiia Spec liuscopy [Amriciun-241, Cesiu-137, Cobali-60, Europuu-52,
Luopiu- 154. Eiropisism.- 155, Radium-2261

I V " ,, 1 , I (- < , - --
// .

C L"( 1-
A - , LA/) t*..* Ai2 5nL. -

DIsposed By

|
I

4

I
I

?0023901



.s "CY .S. 'EP. O ENERGY C/C RADIOACTIVE C
Co r;pi1 .. ~ISHIPMENT RECORD P <

51Ship f-w Clip Prepaild Coll 4

\,.I 99~e ZI:I -1U~ 9ips
Via &Motor A Psgr ups

Con fu n S~r T- Dt c & ED R. ] Ar Cargo ste Carier
Phone 5L.Z - 'tW/ - - SHIPMENT AUTHORIZATION NUEUM _ _-

LSHIP TO

Company JL A 1 -

Address 2 ScO 6 4Y)

City. State, Zip F L A 9 9 ?S 2
Attention KeIA L // 4 . 4e'y

Phone Cbs - ?7s---i 3 y / 7/_
Proper Shipping Name: Radioactive MaLerial,

excepted package - empty packaging 7 UN2910
excepted package - instruments or arfldes 7 UN2910
excepted package - limited quantity of material 7 UN2910
excepted package - articles manufactured from 7 UN2910
natural or depleted uranium or natural thoriun
Special Form, n.o-s. 7 UN2974
Low Specific Activity, n.o.s. 7 UN2912
n.o.s.
Fissile, n.o.s.
Surface Contaminated Object

7 UN2982
7 UN2918
7 UN2913

Markings Applied I.

Radioactive- 
Radioactive - CG E
TEl

li teod El
ISA Dscription -I

LSA-I
1SA41 E
LSA-111
SCO-l

II El3
Laels Applied 10.

Empty p
Radioactive White.l El
Radioajwg Y e w-I C
Radiar'y w- II El

ISubsidiary HZard E]

For Normal Form only
wdtny

Physical Form

Chemical Form

Elso

O Metai
Cloxide
0 loer

7

5 Gas

MElemental

5 Nitrate

C]Mixture

GENCY RESPONSE 9. 1

TPhon32S 0
(~S9en R Npam Gude*)17

kghway.Route Controlled Quantity 1
Exclusive Use Shipment
uth instructions
Placards Applied
#Rail Specify:
Rasile Excepted, Grams
Excepted Package Statement

Waming - Fissile Material Controlled Shipment Do Not Load More Than Packages Per Vehicle. In Loading and Storage Areas, Keep at 'east
20 Feet From Other Packages Bearing Radioactive Labels.

I ~ - - I - -- ~
11.1 No. Pk9. Model Package COCWPoc I Serial No. I Seat No. Isotoces TI. BqiPadha I Gr. WI 1.'

'44_ c+ I "tA A~ 2uC~~& t/ ~. 4

P"h e lA, , rfller I___ it,,j /ICL L
(Shipper may describe package in detil on one of the unused lines above)

12.
TOTALS ,A 2/ /i

This is to certify that the above named materls are property classified, described, packaged, Marked and labeled, and are n proper crditw for
transportation according to the applicable regulaions of the Department of Transportation.
Certifier's Signature On behalf of DOE-t Date Orgatn ,,on Complete Cost Code (Inc. Eno Function)

A %v 3/ -4 <' PI - 0
13. Surface Dose Rate of Prckage Dose Rate @ I Mdter from Surface Smears of Outer Container TRUCK LOAD OR EXCLUSIVE USE

<C0.O5 or msv/hr ofPa.kqe mSvlr 5<0.41 Bq (22 dpm) 1 7/cm2 Surface C<2 msvir (200 mremsbrt

<0.5 or mrem/hr (N+a 7) <0.5 or _ mrem/hr (N+B 7) ] <0.04 Bq (2.2 dpm) a /m2 @ 2 meters 9 <0.1 mSv/hr (2 mnrem/hr

Additional Data and Instructions [<Thl. 2-2 HSRCM @ Cab Q <0.02 mSvihr ( Znrem/hr
(inc. Readings on Internal Packaging) Onsite Limits or sleeper (Using N+ y
Signature - Radia .Monitoring Bldd' Survey No. Date

7-33 4 -

/ TRANSPORTER RECEIVER
Vehicle Number DRIVER SIGNATU 'ECEIV IGNATURE / / Dat

SI UTHORIZATION
Shipment has been inspe ind v to be in compliance with DOT regulations
Authorized / . . -Printed ,JJ S[) ' Iate,/
Signature Name

16. AUThORIZATION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT I PASSENGER AIRCRAFT Pkg. Dimensions :rc
CERTIFICATION El cargo Aircraft Only i Ltd Qty 5 ReseadvhfMedcal Diagnosis

E N/A Labels Applied <3 T.I. C Human Medical Research

17 " VFFnTAUTHORIZATION
Tracking No. Date Shipped Routing ETA

Surveyed By Dale Approved or Shipment Offsite Dale

54u000rd4- (0/7-

0024

5. HM
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GAMMA-RAY ENERGY ANALYSIS REPORT
Thermo Hanford Inc.
Radiological Counting Facility

Project
Customer ID
RCF ID

Isotope

K40
Co60
1129
C5137
Eul 52
Eul 54
E0J55
Th232dau
U235
U238
U238dau
Np237
Am241

TotActGa,(pClgrl)

ActMiy
pC/gnm

3.7e+00
8.1-01
8.80+01
1.00+00
2.40+00
2.38+00
1.8.+00
2.89+00
3.7e+00
5.6e+01
1.1e+00
7.8e01
1.2e+04

1.2a+04

THl - RCF

233-S
GaNH2 Solula
RCFM&7
Sample time, date
Analysis date

4AM
4AM

2sr Clfm

+- 3.60+02

3-70-12
8.1.-l3
8.8e-Il
1.0-12
2.4e-12
2.30-12
l.e-12
2.10-12
3.7@-12
5.6e-11
1.10-12
7.8-13
1.20-08

I

Cu/gm 1.2e-08

< N/R
3.0e+04
32s+03
3.5r+04

2,6E+04
i3E+04

+/-

+'-

+/.-

3.00+03
4.50+02
3.50+03

3.00-08
3.2NN-09

TdW ActtAy pCM

(ci

Reported as 137-Cs Betas.

3.80+04
NP) 3.8-8

Nta 152-E is not a 100% Beta emitter.
AN arror, rs1orfd S 2 sidrd dvInions

A Aaclgd as 'dlS kit irom GamS .an.
For sols and nstweI samtas. the fotoAiq .p9p6.
The Mnalyst, of U235 is based on t. sdiIly of P6234.

Th aniysis of Np237 to band on t .IIwty f Pa23

U23daj IN tnt aatiky of Pb214 Nd 4214. ~ni rind dafiledr prootift o UI2 Eqgtl, ktuvai parent -n d ter
prOdUsd probabR do. nor at in disIbd rnter&i

Th32d 0 u is t, IIy of AC228, Pb212. m T, sort Iad dtjghs prducaof 232Th. IEtrn bet, pren and d te
prods may not it In dislmnbd materns.

Oter sarnples, M conosting naural m .may have seeas bti e, U. trmN an, and datmg
product. The rasulti must ts, be baiacfrt - 1k gros pa Mrs yi

NOR meas no Mut r anrtys not requeMs.

Radiologica/aMIyst . Date AMe 1. Dt4W
Radiological Manager

pop I

0025

Y/Sr-90

Gross Alpha
Gross Beta
AEA total

239/240-Pu
241-Amn
DOrlonn :

4W/98
Dafe

5A t.- r Me

'1

z
0

4

IN,

- --- -

- ,

--
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Figure 1

SAMPLE CHECK-IN LIST

Date/Time Received: SG#-

Work Order Number Th423? SAF #_(3q_ _-o&

Shipping Container -k Chain of Custody #

1. Custody Seals on shipping container intact? Yes [VPo []

2. Custody Seals dated and signed? Yes [Yo []

3. Chain-of-Custody record present? Yes [12-N []

4. Cooler temperature

5. Vermiculite/packing materials is Wet [J Dry [

6. Number of samples in shipping container.

7. Sample holding times exceeded? Yes [] No [ ]

-7

8. Samples have:
tape - hazard labels

--- ,/-custody seals _ appropriate sample labels

9. Samples are:
_ in good condition leaking

broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory: tate:___________________

Telephoned To: On By

34 0026



Client Sample Screening Results
14-Apr-98

CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTS A NET CPM A CNTS B NET CPM B

Bill BONKII3 4/14/1998 2:30:00 PI QUAD21B 4/14/1998 3:05:10 PM BONKH3 10 27192 2719.12857 8424 841.49429

LIQUID Bkg: 4/14/1998 5:29:05 AM BKG 700 50 0.07142357 634 0.9057143

Ani Date: 4/14/1998 Tot So, Alq: 2.50E-02 / ,.00E-01 / Alp; (Dpn/ 8.46E+03 (uC 9.53E-01 (p0/ 3.81E+07 + 2.OE+05 CAT 6.6E-07 Lab
Ppt mg: 0.1 /uniXis: L , ml Bet; Aq): -5.38E+01 Sa): -6.05E-03 Li.): .2.42E+05 + 1.5E+04 2.5E-02 I.

Quanterra Environment Services, SCP V2.03 I14-Apr-98



DUE DATE 4Z~qZqu-inc-

*** REANALYSIS REQUEST ***
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD

ANALYSIS / \

SAMPLE DELIVERY GROUP

BATCH NUMBER________

CIA,

CUSTOMER

MATRIX

LAB SAMPLE ID
i) c4Q
2) , 0
3)

>Vrn~S~
.OMvIENTS So

o .00000l
o -Oo0ooS5

4)-

5)
6)

8)
9)-

-10)

-12)
-13)
14)

-15)
-16)
-17)
-18)
-19)
-20)

LAB QCID- -

BLANK) ,o2 26n
SPMKE) 7f 9 7 -E

4)_ __ _ __ _ __ _ _ __ _ __ _ __ _ _ __ _ __ _ __ _ _ __ _ __ _ __ _ _

ACTIONS (Initial & Date)

1) INITIATED
SOP(S) #

2) PREP LAB RECEIVED
SOP(S) #

lkv q2 -f- A

fttW -q-r cw-c,

3) SAMPLE REMAINDER STORED
SOP(S) #

RPTUrfc/

A - 9 .

4) SEPARATION LAB RECEIVED
SOP(S) # c c3Drl

(61 ~AS Ric &qS
5) COUNTING UREMENT
LAB RECEIVED

SOP(S) #

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) # h 9-C-7725&

RC-04S 10/96 REV 3

a~j ,,N- r
0028

roA 8kQ

f 6A C- 3 e
7 A 7



Ojuanterra
DUE DATE Y2 rwf'

*** REANALYSIS REQUEST *
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD

CUSTOMER

MATRI=

LAB SAMPLE ID
2) '23 r )

2) 7)6%2-"f) / 1

ANALYSIS ()_ __a

SAMPLE DELIVERY GROUP

. E MBER

ID

7

COMMENTS

7 --7

4) -
5)
6)

9)

-10)
-11)
-12)

13)
-14)

-16)
17)

-18)
-19)
20)

LABQCI-
BLANK) rf/ ~ C
SPIKE) & i - z

1) INITIATED
SOP(S) #

2) PREP LAB RECEIVEI
SOP(S)

ACTIONS (Initial & Date)

f 54) SEPARATION
C //f'C6?2.

D) *5 - r ,
Si+f - QAI

3) SAMPLE REMAINDER STORED S -S3i np
SOP(S) # - 4-

LAB RECEIVED Sr r/r
SOP(S)# Zlec io

5) COUN7TING/MIEASJUEMENT
LAB RECEIVED f,3 ' g

SOP(S) #preT)

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) #

at t- L Suo
4 ( 6 :5f1 !

toCt& C6( ~?3

, , -

TI-- RC-04 10/96 REV 3

0029

\1 4



*** GAMMA

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD

CUSTOMER:

MATRIX :

15-Apr-1998
Page 1

BHI

OTHER

SAMPLE DELIVERY GROUP

BATCH NUMBER 0 4 - 23 9

CUSTOMER
GES ID DUP ACCOUNT ID COMMENTS

TrMaGf$ %0GrcoI zn't' zo
1 ) 80423801 %'ktifr 1040 BHI

1) INITIATED

SOP(S) #

r.5 'i'Mt sz'
BONKH3 eebA

C.V'i 4 -3 IyaCeWr

/JDtJ Uk;J

ACfTIONS (Initial & Date)

AC T I N S 5 ) C OU N T I N G /M E A S U R E M ENT L A B

SoP(s) #

2) PREP LAB RECEIVED '-n-W o

SOP(S) # R-egscf-

3) SAMPLE REMAINDER STORED M-Q-- zeg

SOP(S) # _ / _

4) SEPARATION LAB RECEIVED<

SOP(S) #

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) #

CAW &z

'-P fl-"eaes \-o \t c wfu r

cA- - = so

= CCR

0030

I (.

/,;65
-tx4r-,srol I-A*?'Llk WLIO o -r-s o 4 CTVZ,7 I kfiffle /3/4,

Po1 ub



CUSTOMER:

MATRIX :

*** ALPHA

CHAIN-OF-CUSTCDY BATCH ANALYSIS RECORD

BHI

OTHER YJ3
SAMPLE DELIVERY GROUP

BATCH NUMBER

15-Apr-1998
Page 1

Wo23.i~'
OLh~.2S§

CUSTOMER
GES ID DUP ACCUNT ID j COMMENTS

EQEG181 4

.3bA .3&r Pr.9129/ 97 11.9/29/98 I &(

1 ) 80423801 BHIaVnoMEONKH3 0.3 I I
bcP4tSaCI OZIoS ct -U---- =--=--------= ~---~~a. =

1) INITIATED

SOP(S) #

2) PREP LAB RECEIVED '-b-r- bvr.

SOP(S) # Wv-'ecScg-

3) SAMPLE REMAINDER STORED t+-7-AI

SOP(S) # -_A.

4) SEPARATION LAB RECEIVED

SOP(S) #

cIAL t-tgucaoxca:-~1

(Initial & Date)

5) COUNT ING/MEASUREMENT LAB

SOP(S) #

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) # f-leIfC2c

\ .-F
s9~ %a ZrS

SwV\ ais

C gt*Aw

3SU09

tOLl

So

SA- we~fat 40 \oe Ld~r-

0031

106
/00k"



DUE DATE

*** REANALYSIS REQUEST ***
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD

CUSTOM

MATRIX

t

LAB SAMvPL

ANALYSIS

SAMPLE DELIVERY GROUP

E ID RID

ATC
T, 2

C MEBE R

1) (W'V0I 0.1 .000c M p
2) C) ~_. Zo3 . cE.7
3)

4) A- A w.
5) ( _ ( _
6)
7)
8)
9)

10)
11)

-12)
13)
14)
15)
16)
17)

-13)
19)
20)

LAB QC ID
BLANK) 0L7Z0K.1 X-

SPIKE) g 0 gl E32' -..

30. oq.4 0. 3-755A dpm
ACTIONS (Initial & Date)

1) INITIATED
SOP(S) #

4 L - F4)
/ I KTc fz -Z- KelI ---

2) PREP LAB RECEIVED £4 -tLt -tr
SOP(S)4 Q4ct.t±0-O

3) SAMPLE REMAINDER STORED

b'5I . s SOP(S) #
=-5 "ov

.AA

SEPARATION LAB RECEIVED
SOP(S) #

5) COUNTINGIMEA
LAB RECEIVED #

SOP(S) # ,i

MM 4rt '$ I-t
6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S)# //LL4~K/fLC

Quantrra

1pCw-

R 'T cuAtx-s'-~9CC1L

Sue QJLQ =

RC-04S 10/96 REV 6 0 3 2

o ,S)



Q//uanterra
Envirnmemal

Senqces

CERTIFICATE OF ANALYSIS
SDR FOR SAMPLE BONKH3

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 26, 1998

Attention: Joan Kessner

My MA1998
RECEIVED

Data
LogIn

SAF Number : B98-068
Date First Sample Received April 14, 1998
Number of Samples : One (1)
Sample Type : Other-Liquid
SDG Number : W02329A
Data Deliverable : 15 Day Priority/21 Day Summary

I. Introduction

On April 14, 1998, one 15-day TAT "other" sample was received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for radiochemical and chemical
analysis. An additional request for Np-237 analysis on a seven day TAT for this sample was
initiated on 4/27/98 by Steve Trent. Upon receipt, the sample was assigned the following
laboratory ID number to correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

OESRL ID)
80448601

BHI ID#
BONKH3

MATRIX
Other-Liquid

DATE OF RECEIPT
4/14/98

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Neptunium-237 by method RC-5064



Quanterra
Environmental

Services

Bechtel Hanford, Inc.
May 26, 1998
Page 2

Ill. Quality Control

The analytical results for each analysis performed under SDG W02329A include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any-
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Neptunium-237 by method RC-3208
The initial Np-237 analysis was performed without an MS and the LCS recoveries were low at
45.2% and 52.59%. In addition, the RPD was at 35%. Therefore, a reanalysis was performed.
The LCS, batch blank, MS, duplicate sample (BONKH3) and sample results are within
contractual requirements. There was a second LCS analyzed that was slightly low at 69.2%

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager

0003



Qfuanterra
Envi metal

Sem~e

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80448601

BONKH3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02329A/ 5212
OTHER

4/27/1998 12-00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER

NP-237 0.00E+00 U 0.OE+00 0.OE+00 2.10E+03 pCi/L 100.00% RICHRCS064

Number of Results: K

Result * IDL When Not Datechbd
(Q)ualifiers: U- Analyge rsS < MDA/IDL,

J * No U qualifier and result < RDL

Quatienh Aadytical Savte Inc
rptChenlAdaampM: vSAl S() () 4



Qwrmm D=Ruview Chetks
RADIOCHEMSTRY

Work Orer numewlfst

Clian ID

Lab SamnleNubr SD

Mahod Test Prnwmi423

Marr t

aww ew bw U yet(V) (N/A w) Lavei

A. Calbrnftlen
L Is calibrai umuwemaon iuded wwe_ picable?
B. Smpe AnsAys
t. Arn the sarpie vidds wuhin u mera1-

W all sample bklding utes ma?

3. Is the snpc Imn_ Dectabl Acc vity< tCr Dm_ mt?

C. QC Samples

1. Is the blank vieldeuitin acceomAca riter

2. Is the Minmum unsele AcYvY for the bmnz t S the C snira Detec I tt

3. Is the blanz ruuzC 1/s the Com, Dr aca Lil"?

4. Is the blank> l/IS:he CoInuagtDMsnL.4 init < Cmwaatr a iau ? I_ __ _

5. Is the blank resua> t Coarnact Detecn LI ba the smie rmak <tn Cam=J
Detection LM?

6. is the LCS rmuilt wujun a4mupan cruerta?

7. Is the LCS yied motin aamp ance Qerta

8. Es the LCS Minisi Detectable Acavtry S the Casa Dcam Ln t? *n1

9. MS/MSD results ed yield mfne acpanpc maa?

10. Dupiicae samprrlts and yield men acrar?-

D. Other

1. Are all Nonconforantces included and noted?

2. Are all requrd fans filed out?

3. Carme: Iethodology used?

4. Trascrpun chackWd?

5. Were all malcuLamsL checked at a Mnnwu fruvCy?

6. Units checked?

Comments on anr No' response:

First Level Review:

Second Level RetI .
Form : LS-O33 /96. Rcv.4

Dat -% 7

L ~1

0010



QUANTERRA LABORATORY NONCONFORMANCE MNEio (NCM)
LG R9F2

-. , -~ 4L>LOG t- D-98-
-a-

flt -

0011

Project ID NCM Initiated by: /fts-- -
Sample Numbers oY4f3S 0 ,( 7 () ' u og-

Tests: -

Matrix: 6cyK&

Analytical Area (check appropriate rea .

O Sample control QG Wet chemisry a review
O Organic preparation 0 HPLC U Metals ochemisuy

P Inorganic preparation U GCMS X Q Reporting Bioassay

Nonconformance (check annrobriate ar: .

Holding rune Vwiladons (exceeded by_ - ds) - Quaity Assurance/Quality Cafrol

Category I: Laboratory Independent - 17. QC data reported outside of controls

o 1. Holding time expired in transit C 18. Incorrect procedure used

o 2. Sample received > 48 hrs. or 1/2 holding time has 0 19. SOP intentionally modified with QA and Tech. approval
expired

o 3. Test added by client after expiration 0 20. Invalid instrument calibration
Category II: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

O 4. Instrument failure Incorrect or Incomplete Client Deliverable

o 5. Analyst error 0 22. Hardcopy deliverable error
o 6. Login error 0 23. Electronic deliverable error
o 7. Miscommunication Reported detection limits efevated due to:
o 8. Other (complete description required) X24. Sample matrix Lpc-W
Category III: Analysis Reruns (Q41QC) 0 25. Insufficient sample volume

O 9. Surrogates 0 26 Other (complete description required)
Q 10. Internal Standards W27. Other (specify): . oW 35 LCS
o 11. Spike Reco' eries ('9 _ _ __%_ _

o 12. Blank Contamination Comments/Explanation:

Category IT: Analysis Reruns (Confirmation)

o 13. Second column

o 14. Contamination check

o 15. Confirmation of matrix effects

Q 16. Other (complete description required)

Notification (check appropriate area):

Client notified by (name and date): pClien's name and response:

in writing 0 by facsimile 0 process "as is- Q re-sample
Q by telephone 0 other (explain) 0 on hold until - U other (explain)

Project Manager (signature and date):

r



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
-. iPAGz20F2-

'I.

Root Cause - Initial and date

7 4-,

C

Cornere dton tal and Date- 2c4

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: Date-

Responsible Manager: Date:

Ouality Assurance Review

Anomaly 0 Deficiency R
Further action required:

Assigned to:

QA signature: Date:

Corrective Action Verification

o Verified
o Cannot Verify (specify reason):

Nonconformance NI o osiue

QA signature/date: 2

0012

ICo Action .-.t -7



CHAIN OF

CUSTODY FORMS

0013



Bechtel Hanford Inc. -- ~IIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-068-05 I Pup dI

pfl or Company Contact Telephone No. Project Coordinator Data Turnaround

C _ __ DA4 I alc. IRENT, S) 15
Project Dosignatioe Sampling Location SAF No.

233-S Plutonium Concentration Facility Process Areas - Ot -?2--S B98-069
Ice Cheat No. Field Logbook No. Method of Shipment

hippod To Offli Proprety No. Cl o ltndlingAr Bi NO.
qunterra Incorporated 17,4L

Waste Designation Client determined no waste codes associated wi this project. COA

POSSIBLE SAMPLE JAZARDS/REMARKS None None None Non
Preservation

Type of Container _ _____

No. of Container(s) el'

Special Handling and/or Storage Volume 200i"l 200i 200i locomi

Americium- Gron Alpha. 1stopic S tem.()in
24 urium. Gross Bet Pluron, S

SAMPLE ANALYSIS (S W- 244

2L23W/i [000932q _ 
_

Sample No Matrix * Sample Dale Sample Time i t. -

SONkHS Other Liquid / - / y -

SPECIAL INSTRJCTIONS Matrix*
CIhAIN OF POSSESSION Sign/Print Names s soi

I I (t) Gamma Speciroscopy jAmcricium-241, Cesium-137. Cobalt-60, Europium-I 52, SE - Sedim.rs
Rclij hd fy Dal./.nsim Reel- DOWa1m"sI/Ti C Europium-I54.Europium-I.ssRadium-22d6 0 solid

"fll 7CA / - e 7 / ~ SA C VC(I~ -L w sludgie

dinqt dy I a ,l 7r1 t iv Iaie'imc -2 5 .- 0 O

DS Dm Solids

Relinquished By Dateflime Recived By Dae e- Drum Liquid

Ti - Tisse

Reliquished By Dalef/ine Reccived By Daterie Lid

X othr

iAIORATORV jceived y Title DauT/ris
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/rime

JfISPOSIT ION

I4



1. SHIP FROM U.S. DEPT. OF ENERGYO

company Cc fn r
Address 233h5 Wr id

cay, state. zip LAL ,t LA 199 T7 Z
Contact I.an ST- /Do,e 1

Phone .51 - 7 ' ' 7 -
2. SHIP TO

Company At

Address 2C O 6Motr C- jdF

CityStat. zi L . WA _ 99
Attention 4 / A .6 cry

Phone C-0Cr ?st1i / &4!7Z2r
Proper Shipping Name: Radioacive Material,

excepted package - smpty packaging 7 UN2910
excepted package - inlruments or aricles 7 UN2910
excepted package - lihftd quantity of mati1 7 UN291 0
excepted package - arties manufactured imu 7 UN2910
natural or depleted uranium or natural thornm
Special Form, n.o.s. 7 UN2974
Low SpeciflcActivity, nto.s. 7 UN2912
n.o.s. 7 UN2982
isaile, no mnt 7 UN2918

Surface Contaminated Object 7 UN72913

olinge Appie 6.

Rad.amu- 1 0
Type^ A lil

L.Sm
LS41

S A - U C 3

$0000C0

Labeb App~d -10.

Radioactive iMuteXI 3

Rauxb w III 0
S~bkl~ry dzii El

For trnal Form only
Mu*

Phsical Form 24quid

El Sod

7.

[ Gas

Chemical Form 8prental

Q mew QNraze
G Oxde 2bxture

Co oer

Eaailiacy 9.pos
ESCYt IWIPONS (.

HbhwyRoute Controled Quanti El
xcae Use Shioment C]

wi fiorubns
P11=ds Appie
If Ri Specify:- _ __ __ _

MsslExcepted, Grams -

Excaped Package Statement -

WWring - Fissile Material Contolled Shipment Do int Load More Than hJIA Pxkages Per Vehicle. In Loading and Storage Areas, Keep 21 Zast
20 Feet From Other Packages Bearing Railoactive Labels.

No. Pkg. Model Package COCJSP t Ser1 No.aI aI - Isotopes T SqPacage I Gr. W Kg
/ '.catI4 A4MA A/J ZOt |.A -/

I 2 / z

ppS m a scribe package in deiE on one of the musmed lines above) TOTALS A)AI 22y t -4 E4
12. his is to certify that the above named materalsare properly classrlied, desaed. packged, marked and bb*e, and are n Proper conai iO(

transportaton according to Me applicable regulens of the Department of Transportation.
Certifier's Signature On behalf of DOE-RL Date Organizaton Complete Cos- Ccde (Inc. Enouncton)

13. Surface Dose Rate of Pckage Dose Rate @1 Meter ftom Surface SMers of Outer Container TRUCK LOAD OR EXCLUSVE 'SEof Package 04 (2dmay C2Srae-ehJ
<0.005 or - mSvehr 0 .005 or - mSvhr [ 41 Sq (22 dpm) < 2 /m2 2 mSv/hr (20: -ramvrl

<0.5 or - mrem/hr (N+8 ) <0.5 or mremihr (N+8 ) <004Bq(22dpm) a/=r2 @ 2 meters 4 .1 mSvJhr (2rthre
Additional Data and Insbuts IX<a1L 2-2 HSRCM @ Cab < <0 02 mSv/hr --.remnhr)
(inc. Readings on Internal Packaging) tau"a Limt or sleeper 1Using N+4 Y
Signatu~r~e diaMononng tg Survey No. Dale

14/ TRANSPORTER RECEIVER
Vehicle Numbe DRIVER SIGNATU3E 1ECEJV iGNATURE Dat

OFFSITE AUTHORIZATION
Shipment has beertnspe5  Ind V to be is compiance with DOT regulaions
Authorized -Piited Date-' C

-Signature N1 r' A/ I -1! 5.

16. A UTHORIZATION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dnensions
CERTIFICATION 1l Cargo Aircraft Only C] Lki Oty 0 ResearviaedicaI Diagnoss

WA Lbets Applied E <3 TI. Human Medcal Research

I racking No.

,e4 AU+
Surveyed By

-. -, * - fl~5 *-I~*la~' I 1%/IlI .--.-- ttz----. 1~~ -~ -

0So
LamS

4/-
Date

__ nouung ETA

Approved for Shopment Ofsite Date

K ~-54Date0.- k

17.

RADIOACTIVE 1 n95-

SHIPMENT RECORD [ .m / of 2.

ship ap clledonic4

Via aer QAir Psg Q UPS
C1. AirCargo QSheCarier

SHIPMENT AUTHORIZATION NUMBER

5. HM

-- 7-



GAMMA-RAY ENERGY ANALYSIS REPORT
Them Hanb tic.
Radiological Coatig Faclty TI - I4

ProIect 233-S
CtstnwWr 10 BOINH2 Sof4
RCF D RCF317

K40
C060
1129
Ca137
Eu62
Eu1$4
u155

Th232dau
U235

238

U238dau
Np237
Am241

Actily
pCVgr

I
4c

-C

.c
-1
<
<

C

<C

<

<4

C

Rte

n'

An s d Af 44

2 s= CHOM

3.7o+00
8.10-01
LE+f01
1.00+w
2.4e+00
2.3e+00
1.5+00
2.ft+00
3.70+00
5.6e+Ol
1.1.+O
7.8eO1

1.2e+04 +1-

3.7e-12
&.50-11

1.06-12
2.4a-12
2.30-12
tle-12

2.8.-12t.7-12

5.te-1I
1.1e-12
7.80-13
i.2e-

CPS

--

* i Q

-o2
4 V

Ta AU Gain (pCUgmi

YISF-90
Gross Alpha
Gross Beta
AEA total

239240-PU
241-AM
Ocbran-mw

1.2e+04

<C NIR

3.0e+04
3-2e+03
3.5e+04

+1-
+/-

+0-

C-1 1.2e-08

3.08+03

4.94+034Zr#e#

.E+04
1.31+04

3.0-08
3.2e-09 Reported as 137-CA Betas.

TOr Actty (pCtgn) 3.8+04
(CgM11 3.8e-08

Notel 152-Eu isnt a 100% Beta emitter.
AS srrom raoonad a 2 tandard devfilas

A Askgw as masSb ibefa from Ga fsStb1MMa
Far sails and naSh muiapia., the fealwIngapper
The Mmivsts of U23h is band on to motu* dSPm23S

The anisySIS & Np2ZT IS based on hh adinay SO PaZW

U23dau is the icitly 0 Pb214 and O114. rt h1afl1ughlwr prducd or U23. EqAibrm 011110- wna m u nSf
products Proab do" ni ast in dlub mw .

Th32du is 1hw iiiti of Ac220. Pb212 mid T101L dwt kivdbduhw prOd- s Of 237. EmESar m b nurt anddaughlor
pcsems may nl ak in dStrbed maSik

Otw raatnpm not twf ng nlutrd mim may Ine rnrpt4 Imeas for Va Th, i, unman an asq4er
paldut. The ramsu mus di toe bakricidfor 9em11s uriS "t tyais.

NOR means no rmust cv ralyss not msl

Radiologicafys Ewat
a~l -

Aben 1. Oss
Radiiologcal Mange

Page 1
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lsctope
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RFSH-SOW-93-0003 -
Revision 5

Figure 1

SAMPLE CHECK-IN LIST

Date/Time Received: jA /91 f' Tf() SG C9

Work OrderNumber QO 23? SAF -0&

Shipping Container ID Chain of Custody i
1. Custody Seals on shipping cntainer indact? Yes [$o [

2. Custody Seals dated and sigied? Yes [f( o H1
3. Chain-of-Custody record present? Yes Ao [1

4. Cooler temperature

5. Vermiculite/packing materials is Wet []Dry([

6. Number of samples in shipping container-

7. Sample holding times exceeded? Yes [] No []

8. Samples have:
tape hazard labels

.... 4custody seals __appropyate sample labels

9. Samles are'
n good condition leaking
broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No

11. Description of anomalies (include sample nunters):

Sample Custodian/Laboratory: ' ate:-

Telephoned To::n By

0017



Client Sample Screening Results
14-Apr-98

CLIENT CODE ID MATRIX RECEIVED DETEC70R ACQ DATE SAMPLE MINUTES CNTS A NET CPM A CNTS H NET CPMI B

13111 BONK113 4114/199H 2:30:00 PM QUAD21II 4/14/1998 3:05;0 PlM lONKIII 10 27192 2719.12kf7 H424 . 1 49429

9) .LIQUID kg: 4/14/1993 5:29:05 AM HKO 700 50 0.0714257 6.14 U.9057143

Ani Date: 4/14/1998 Tot Sa, Alq: 2.50E-02 O* .OOE-01 r Alp; (Dpni/ 8.46E+03 (uCl 9.53E-01 (pCt 3.31E+07 + 2.0E+05 CAT 6.6E-07 lab

Ppt mg 0.1 -0 UnitsS L , ml Beg Alq)t -5.38E-tOI sa) -6.05E-03 Lfg)i -2.42E+05 I 1.5E+04 2.51E-02 li

4-Apr-98 Quanlerra Environment Services, SCP V2.03



Ojuanterra

CUSTOMER

MATRIX

ANALYSIS
V

SAMPLE DELIVERY GROUP ___ 0

BATCH NUMBER

LAB SAMPLE ID CUSTOMER ID

3) WQ L &((o I-os E -SK EQRL093
4) ?r.4/1/97 ILI/1/98
5)
6)

8)
9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

LAB QC ID
BLANK) rTO 4 (LtR 9- p2
SPIKE)f) C ( .3S o .

VoZ

EQRL091
pr hIL 7.4/:

EQRLO
9 2

Pr.4/1l97 Ez.4/I/________________

ACTIONS (Initial & Date)

4 SEPARATION LAB RECEIVED 44w 6n
SOP(S) # -ck 3-ff I ()

2) PREP LAB RECEIVED 5 >-iSM yv-,
SOP(S)# co to.9,ovr-I

3) SAMPLE REMAINDER STORED 5--1W m
SOP(S) #

,4f

5) COUNTING/MEASUREMENT
LAB RECEIVED / cladk

SOP(S) # at-d~xn

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) # fR 0 &

RC-04 10/96 REV 3

0019

DUE DATE

REANALYSIS REQUEST
CHAIN-OF-C1TTODY BATCH ANALYSIS RECORD

1) INITIATED
SOP(S) #

COMMENTS


